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DDR-type zeolite has eight-membered oxygen rings with size of 0.36 × 0.44nm. Since the 
molecular sizes of CO2 and CH4 are 0.33 and 0.38 nm, respectively, DDR-type zeolite membrane 
has excellent CO2/CH4 separation performance and is promising material for CO2 separation from 
natural gas. However, there are problems that formation of by-product (SGT, DOH) and cracks 
during DDR-type zeolite membrane production, and manufacturing reproducibility is low. In the 
present work, synthesis method of DDR-type zeolite membrane was improved from the point of 
view mineralizing agent (MA), structure directing agent (SDA) and calcination method in order to 
solve those problems at synthesis of DDR-type zeolite membrane. 
   At first, some alkali metal halide salts were used as MA instead of EDA. DDR-type zeolite 
membrane achieved higher CO2 permeance by using dilute KF and SDA solution. In the present 
work, ozone detemplate method was applied to suppress cracks. In addition, it was found that 
DDR-type zeolite membrane was prepared other alkali metal halide salts except for iodide salt, 
and those membranes had CO2/CH4 selectivity of 190 to 390. As results, it was clarified that alkali 
cation and fluoride, chloride and bromide anion cause DDR-type zeolite membrane. Especially, to 
use of NaCl was able to synthesize DDR-type zeolite membrane without toxic MA such as 
fluoride and EDA. However, to change MA was insufficiency to improve formation by-product 
phase.  
 Next, it was investigated to the synthesis of DDR-type zeolite membrane using 
methyltropinium iodide (MTI) as SDA. This synthesis method was not confirmed formation SGT 
and could easily suppress formation DOH by adjusting synthesis condition. In addition, as-made 
DDR-type zeolite membrane using MTI had similar CO2/CH4 separation performance of exiting 
method. Therefore, DDR-type zeolite membrane with MTI has CO2/CH4 and CO2/N2 separation 
selectivity compared with conventional synthesis method that is synthesis of DDR-type zeolite 
membrane using 1-adamantanamine (ADA). 
   Furthermore, Al-containing DDR-type zeolite membrane was synthesized, and CO2 separation 
properties were evaluated. Al-containing DDR-type zeolite membrane could be suppressed 
formation cracks by applying rapid thermal processing (RTP). FT-IR analysis of the zeolite crystal 
with difference Si/Al molar ratio and difference calcination states revealed condensation of 
surface silanol and increase of silanol by Al doping. Moreover, Al-containing DDR-type zeolite 
membrane was indicated higher CO2/CH4 and CO2/N2 separation selectivity than all-silica 
DDR-type zeolite membrane. It was confirmed from the result that CO2 adsorption selectivity was 
improved by doping Al atom. However, since to dope Al caused thickness zeolite layer due to 
longer synthesis time, Al-containing DDR-type zeolite membrane had lower CO2 permeance than 
all-silica DDR-type zeolite membrane. 
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 In conclusion, MTI was better for synthesis of high purity DDR-type zeolite membrane due to 
suppression of formation SGT. In calcination method, ozone detemplate method was effective to 
thin zeolite membrane, and all-silica DDR type zeolite membrane had thin zeolite layer and higher 
CO2 permeance. Therefore, high purity DDR-type zeolite membrane can be prepared by using 
MTI and applying ozone detemplate method from precursor solution without Al source. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
